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water of too cold a temperature is used, it abstracts the heat
so suddenly from the surface of the steel that it causes a too
sudden contraction of the surface steel, and the expansion of
the interior steel in its still red-hot state is more than the
hardened crust can bear, consequently it frequently causes
the steel to break.

It is quite probable that the interior steel for the moment
becomes both heated and expanded in a higher degree by
the sudden compression, for the sudden contraction of the
surface steel by the sudden loss of heat must act on the
interior steel something similar to a blow from a heavy ham-
mer or the pressure of a squeezer ; and if the steel should
happen to be a little too hot at the time of clipping it into
pure cold water, there is as much danger of its breaking as
there is of a glass bottle breaking when boiling water is
poured into it; heat and cold act on glass and other brittle
substances in a similar manner that they act on steel. When
boiling water is poured into a glass bottle, the expansion of
the* inside glass is so sudden that it is more than the outside
can hour, consequently the bottle breaks; if the glass is
heated to a red heat, and plunged into cold water, it breaks
into a quantity of small pieces from the sudden contraction ;
if a stone is thrown into the lire, it breaks from the sudden
expansion of its surface*

The more the water is used for hardening steel the softer
it becomes, and has a tendency to act less suddenly upon
the steel; consequently, the less frequently the water used
fur the purpose is changed the better it is for hardening the
steel- that is, providing the water has not by continual use
become greasy. The water is not made better for giving the
steel a greater degree of hardness by being long in use? but